ABSTRACT A new method of 'multi-cloud model'(MCM) is proposed and two application examples are given in the paper.
MEASUREMENTS OF VECTOR MAGNETIC FIELDS
Dased on principle of the least square method, we can fit the theoretical profiles C(A) given by Eq.(3) into the observational ones and the four physical parameters in each 'cloud' may be derived under conditions of certain approximation and precision. Table   we apply the MCM method to process spectral data of a two-ribbons flare observed on the disk with the multi-channel double pass spectrograph (MSDP, Mein et a/.1977) on May 5,1989 at Meudon Observatory. A detail description of the flare is given by Gu et a/. (1992) . At some spatial sites, the contrast profile of H a line observed consists of both negative and positive (cf. Fig.l) , the former corresponds to the post-flare loop ('cloud' 1) and the latter to the flare ribbon ('cloud' 2). As a convenient first approximation, we take the S in the flare ribbons as a constant. Then, we fitted H a contrast profile given by Eq.(3) (let m=2) 190 X.-M. GU, J . LIN AND K . -J . LI to the observational one, deducing eight physical parameters which are listed in Table I . The profile computed is also given in Fig.l .
We applied the MCM method to process the spectral data of a flare loop system observed on solar limb with the 2-D multi-band spectrograph (Xuan and Lin 1992) at Yunnan Observatory on August 17, 1989. A preliminary report of the flare loop system was given by Xuan et a/.(1990) . The H a photograph and the Hp spectral picture are given in Figures 2a and 2b . The corresponding intensity profile of Hp line observed is shown in Figure 3 . One can find from the Figure 2a that on the slit sites there are some loops overlapped one another along the line-of-sight, thus the profile shows multi-peak shape owing to the different velocities of the loops (Figure 3) . It is impossible to analyse and process such kind of profile with traditional method. However, the MCM method allows it possible to derive some physical parameters within the loops by using Eqs.(l)-(3) (where m=3 and the 7O,A=0 in Eq.(l)) to fit the profile shown in Fig.3 . The theoretical intensity profile is also given in Fig.3 . The physical parameters derived for the loop system are listed in Table I . One can find from Figs.l and 3 that the intensity profiles computed are all in good agreement with that observed except for the line wings, it shows a good accuracy in the method.
In the computation, it is necessary to select suitable initial values of these parameters. For m=3, many trial calculations show that the parameters derived show some differences for different initial values of the parameters, but within a certain precision, the V and AA B derived are almost same, the five computed results are given in Table II .. Although S and r 0 vary, the product of Sxr 0 is almost constant for a fixed 'cloud'(c.f. Table II) , it shows that the 'cloud' is optically thin and additional conditions are requested to separate S and r 0 . If 'cloud' is optically thick (saturation), then observation only reflects the value of S in the 'cloud'. If the S in a 'cloud' (such as in flares) varies with depth, we may divide it into m 'sub-clouds', then MCM method may be applied.
In order to choice well a set of the initial values of parameters and get the solution of Eq.(3), it is important to identify a corresponding relation between 'clouds' and the peaks of a profile at some spatial sites, it is easy to do it if the 'clouds' show different properties, but it is difficult for those 'clouds' that are identical in physical properties. Generally, we can do it and select the initial parameters by continuity of each 'cloud'(loop) near some sites(Gu et a/.1992). Of course, other much information on the 'clouds' will be required.
In principle, any profile can be fitted with 'm-cloud model' if m is large enough . But the larger is m, the more complex is the mathematical computation and the lower is the accuracy of the derived parameters. In fact, m will not too big due to the 'cloud' absorptions, the radiation observed mainly comes from the first 'cloud'(closest to the observer) then from the second one, a few of them comes from the third one (for H a , Hp lines). None profile with more than 3 peaks has been found after searching all profiles of the loop system of Aug. 17, 1989. For m=2 and 3, the solution may not be unique unless other physical reasons can account for additional assumptions (Mein,1992) . However, for a given precision, a set of reasonable solution is able to be obtained if the initial parameters are well chosen (Gu et al, 1992) . On the other hand, making use of a suitable compute code, we can reject unreasonable solutions and retain the reasonable one. A descenting dimention computation method has been proposed
